Determination of methylmalonyl coenzyme A by ultra high-performance liquid chromatography tandem mass spectrometry for measuring propionyl coenzyme A carboxylase activity in patients with propionic acidemia.
Propionic acidemia (PA) is an inherited metabolic disease caused by low activity of propionyl coenzyme A (CoA) carboxylase (PCC), which metabolizes propionyl-CoA into methylmalonyl-CoA. Although many patients with PA have been identified by tandem mass spectrometry since the test was first included in neonatal mass screening in the 1990s, the disease severity varies. Thus, determining the specific level of PCC activity is considered to be helpful to grasp the severity of PA. We developed a new PCC assay method by the determination of methylmalonyl-CoA, which is formed by an enzyme reaction using peripheral lymphocytes, based on ultra high-performance liquid chromatography tandem mass spectrometry (UPLC-MS/MS). With methylmalonyl-CoA concentrations of 0.05, 0.5, and 5μmol/L, the intra-assay coefficients of variation (CVs) were 8.2%, 8.7%, and 5.1%, respectively, and the inter-assay CVs were 13.6%, 10.5%, and 5.9%, respectively. The PCC activities of 20 healthy individuals and 6 PA patients were investigated with this assay. Methylmalonyl-CoA was not detected in one PA patient with a severe form of the disease, but the remaining PA patients with mild disease showed residual activities (3.3-7.8%). These results demonstrate that determination of PCC activity with this assay would be useful to distinguish between mild and severe cases of PA to help choose an appropriate treatment plan.